Nitrosative stress in primary glial cultures after induction of the inducible isoform of nitric oxide synthase (i-NOS).
Primary glial cultures are able to express the inducible isoform of nitric oxide synthase (i-NOS) upon stimulation by bacterial lipopolysaccharides (LPS) and gamma-interferon (gamma-IfN). Immunocytochemical studies revealed, that under our experimental conditions i-NOS is expressed exclusively by the microglial cells and not in the astrocytes. Nitric oxide (NO) formation represents an oxidative load for the microglial cells, as observed by the oxidation rate of the ROS- and peroxynitrite indicator dichloro-dihydrofluorescein (DCF-H) in these cells. However, cell viability was not affected by the nitric oxide formation, indicating some form of protection against the higher oxidative load. Upregulation of Mn-SOD in the mitochondria in the course of the induction of i-NOS and, compared to the astrocytes, higher GSH levels in the microglial cells probably explain the resistance of the cultures against nitrosative stress. Increased SOD-activities in the mitochondria could lower the superoxide concentration in this organelle and may prevent an oxidative and/or nitrosative damage via a decreased peroxynitrite formation. The higher GSH-levels in the microglial cells of unstimulated cultures represents a buffer which, under the conditions of i-NOS catalyzed NO-formation, prevents a decline of the microglial GSH-levels below that of the astrocytes.